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Ihe invention consists in pulse train 
generating and selection apparatus suitable 
for use in a tekcommunication exchange 
system for passing data characteristic of a 

" calling line to a selected called line, and 
including common pulse generator means 
(12) for producing a plurality of pulse 
trains, each train representing one possible 
item of said data, and further means (14. 

20 16, 18, 20, 42, 46) including a plurality 
of selection units (42 +46), for association 
with respective calling lines, associated with 
the generator means so that each unit when 
operated can automatically select a parti- 

25 cular predetermined sequence of said pulse 
trains, which is characteristic of that unit, 
in order thus to be said data characteristic 
of the respective calling line. 
The bracketted references denote examples 

30 of the relevant features in the accompany- 
ing drawings. , , , . « 

The features of the appended claims 2 
to 20 are exemplified in the embodiments 
described below with reference to the accom- 

^^^eembodiments described below relate 
to apparatus for use in a telephone system 
and more specifically to a completely elec- 
tronic device for automatically transmitting 

40 information from a calling telephone line to 
a called telephone line. 

It would often be advantageous to permit 
the transmission of information frora^ a call- 
ing telephone line to a called telephone line 

45 such as for example when the called tcle- 
[Prtce 25p] . 
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skilled in the art. 

For instance, such systems could be par- 
ticularly beneficial in a variety of businesses, 
particularly small business concerns which 
presently employ answering services and 
the like. A system of this type connected 
to a print out mechanism could be employed 
in an entire telephone exchange or network 
of exchanges to provide a record of every 
telephone call made to each and every 65 
called subscriber. This record could include 
not only the number of the calling party, 
but also a designation of the type of tele- 
phone service from which the call is placed, 
e.g.. whether the call is placed from a 70 
public telephone booth, from a business 
office, from a private home, or any other 
type of telephone service. 

Systems of this nature could also be ex- 
tremely beneficial in the field of criminology 75 
and law enforcement activities designed to 
protect citizens against kidnapping, extor- 
tion, etc. Finally such systems could repre- 
sent a convenience feature that many persons 
would desire and appreciate from a tele- 80 
phone service, irrespective of the business or 
social benefit derived from such a system. 

The embodiments desta-ibed below provide 
completely electronic apparatus for trans- 
mittmg such information. 85 

They provide an entirely electronic trans- 
mitting apparatus for transmitting pulse 
coded information over telephone lines 
wherein a large portion of the necessary 
electronic apparatus may be simultaneously 90 
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(71) I, Theodore Paraskevakos, a 
Greek citizen, of 61 Stadiou Str. - Athens 
(141) Greece, do hereby declare the 
invention, for which I pray that a patent 

5 may be granted to me, and the method 
by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement:— 
The present invention relates to pulse 

10 train generating and selection apparatus. 
The invention consists in pulse train 
generating and selection apparatus suitable 
for use in a telecommunication exchange 

^. system for passing data characteristic of a 

*5 calling line to a selected called line, and 
including common pulse generator means 
(12) for producing a plurality of pulse 
trains, each train representing one possible 

„ item of said data, and further means (14, 

20 16. 18, 20, 42, 46) including a plurality 
of selection units (42 + 46), for association 
with respective calling lines, associated with 
the generator means so that each unit when 
operated can automatically select a parti- 

25 cular predetermined sequence of said pulse 
trains, which is characteristic of that unit, 
in order thus to be said data characteristic 
of the respective calling line. 
The braoketted references denote examples 

30 of the relevant features in the accompany- 
ing drawings. 

The features of the appended claims 2 
to 20 are exemplified in the embodiments 
described below with reference to the accom- 

35 panying drawings. 

The embodiments described below relate 
to apparatus for use in a telephone system 
and more specifically to a completely elec 
tronic device for automatically transmitting 

40 information from a calling telephone line to 
a called telephone line. 

It would often be advantageous to permit 
the transmission of information from a call- 
ing telephone line to a called telephone line 

45 such, as for example when the called tele- 
[Price 25p] 



phone is either busy or unanswered. If the 
transmitted information corresponds to a 
calling telephone number and if appropriate 
recording apparatus were included at the 
called telephone site, then it would be 50 
possible for the calling party to automatically 
leave a record of their telephone number 
with the called party. Other advantageous 
uses for such transmission of information 
may be readily called to mind by those 55 
skilled in the art. 

For instance, such systems could be par- 
ticularly beneficial in a variety of businesses, 
particularly small business concerns which 
presently employ answering services and w 
the like. A system of this type connected 
to a print out mechanism could be employed 
in an entire telephone exchange or network 
of exchanges to provide a record of every 
telephone call made to each and every 65 
called subscriber. This record could include 
not only the number of the calling party, 
but also a designation of the type of tele- 
phone service from which the call is placed, 
e.g., whether the call is placed from a 70 
public telephone booth, from a business 
office, from a private home, or any other 
type of telephone service. 

Systems of this nature could also be ex- 
tremely beneficial in the field of criminology 75 
and law enforcement activities designed to 
protect citizens against kidnapping, extor- 
tion, etc. Finally such systems could repre- 
sent a convenience feature that many persons 
would desire and appreciate from a tele- 80 
phone service, irrespective of the business or 
social benefit derived from such a system. 

The embodiments described below provide 
completely electronic apparatus for trans- 
mittmg such information. 85 

They provide an entirely electronic trans- 
mitting apparatus for transmitting pulse 
coded mformation over telephone lines 
wherein a large portion of the necessary 
electronic aj^aratus may be simultaneously 90 
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utilized by a large numiber of telephone lines 
thus reducing the necessary expense and 
complication of the resulting electronic cir- 
cuitry. 

5 They provide an entirely electronic appa- 
ratus for repetitively and serially generating 
groups of electrical pulses sequentially rep- 
resenting the ordinal places or digits of a 
predetermined number such as a telephone 
10 number for transmission on any one of a 
plurality of telephone lines. 

They are suitable for use with a record- 
ing device at the called telephone site, for 
example as forming the subject of my co- 
15 pending application No. 12479/71 (Serial No. 
1362411). Other recording systems iknown in 
the ait and suitable for use with these em^- 
bodiments require the interruption of the 
telephone circuit in a particular way or the 
20 transmission of a series of coded pulses 
over tne telephone circuit to the recording 
device at the called telephone site. 

These embodiments provide apparatus 
for generating a series of pulse trains for 
25 transmission to the called telephone site. 
Each of the pulse trains within tiie series 
will contain a nutober of pulses correspond- 
ing to the value of a particular digit of a 
predetermined number such as tiie telephone 
30 number of the calling telephone. If the 
pulse trains are properly chosen and sequen- 
tially transmitted to represent corresponding 
sequential digits of a predetermined tele- 
phone number then this series of pulse 
35 trains may be properly interpreted and re- 
corded at the called telephone site to provide 
the necessary information. 

Means for synchronizing the transanitting 
and receiving devices may also be included 
40 in the form of distinct synchronizing sig- 
nals transmitted along with the pulse trains 
or a more subtle device may be employed 
such as ensures that each of the pulse 
trains ends at a particular predetermined 
45 and common point irrespective of the value 
of the particular digit being transmitted, or, 
conversely, such as ensures that each of the 
pulse trains starts at a particular time irres- 
pective of the particular digit value. Of 
50 course, other synchronizing schemes may also 
be employed such as merely leaving an alb- 
normally long time span between each of 
the individual pulse trains. 
In any event, the receiving site must be 
55 able to aiflercntiate each of the pulse trains, 
one from the other, and then to interpret the 
number of pulses contained in each of the 
sequentially transmitted pulse trains as rep- 
resenting a respective one of the ordinal 
60 place values of a predetermmed number 
transmitted from the calling site. 

Reference wiU now be made by way of 
example to the accompanying drawing m 
which like reference numerals denote like 
65 elements in each of the several Figures and 



in which: 

FIGURE 1 is a block diagram of an 
exemplary embodiment of an overall system 
incorporating this invention; 

FIGURE 2 is a graph of several electrical 70 
waveforms present at selected points in the 
system of FIGURE 1; 

FIGURE 3 is a more detailed block dia- 
gram of an exemplary embodiment of an 
electronic pulse number generator which 75 
may be used in the system of FIGURE 1; 

FIGURE 4 is a more detailed block dia- 
gram of an exemplary driver starting unit, 
counter and ordinal timing control unit 
Oiereinafter called a priority determining 80 
ratt)j^ch may be utilized m the system of 

FIGURE 5 is a more detailed block dia- 
gram of an exemplary embodiment for a 
start/ stop control and for an output imit 85 
for a single tel^hone line in the system 
of HGURE 1; 

FIGURE 6 is an electrical cireuit diagram 
detailing typical exemplary circuits which 
may be used in the blocks shown in FIGURE 90 
3: 

FIGURE 7 is a detailed ckcuit diagram 
for a typical exemplary drouit which may 
be used in the blodcs shown for the driver 
startmg unit in FIGURE 4; 95 

FIGURE 8 is a detailed electrical circuit 
diagram for a typical exemplary circuit 
which may be used in the blocks shown in 
the priority determining unit in FIGURE 
4, and 100 

FIGURE 9 is a detailed electrical circuit 
of a typical exemplary circuit which may 
be used m the blocks shown for the output 
unit m FIGURE 5. 

Referring now to the drawings and more 105 
specifically to the exemplary system shown 
in FIGURE 1, the apparatus to the left of 
dotted line 10 may be shared or commonly 
used by a great number (at least as many as 
10,000) of individual callmg and called tele- 110 
phone circuits. The apparatus to the ri^t 
of dotted line 10 comprises a separate start/ 
stop control unit 42 and an output unit 46 
for each telephone circuit serviced in com- 
mon by the apparatus to the left of dotted 115 
line 10. 

As shown in FIGURE 1, the shared ap- 
paratus to the left of dotted line 10 com- 
prises an electronic pulse number generator 
12, a driver starting unit 14, a clock 16, a 120 
counter 18, and a digit priority determining 
unit 20 whose function is explained below. 
All of this apparatus operates in a continu- 
ous repetitive manner and is driven by clock 
pulses from a common clock 16. 125 

In response to a "start" signal on line 22 
from driver startmg unit 14, number gene- 
rator 12 responds at the next clock pulse by 
producing an ou^t pulse at terminal 12. 
but not at terminals 1 to 11. On the very 130 



next subsequent clock pulse, numlier gene- 
rator 12 produces output pulses at both ter- 
minals 11 and 12 but not at terminals 1 to 
10. Similarly, one more output terminal be- 
5 gins to function with each of the next suc- 
ceedmg clock pulses until, on the twelfth 
clock pulse (counted from the start signal 
on line 22), all terminals 1 to 12 have an 
output pulse appearing thereon. Thus, the 

10 number generator 12 simultaneously pro- 
duces a plurality of output pulse trains (a 
separate pulse tiain on each of the ter- 
minals 1 to 12), each pulse train represent- 
ing one possible value for any particular 

15 digit of a number. For instance, the value 
of a digit 9 would be represented by the 
output pulse train from terminal 9 since that 
pulse train would comprise 9 pulses. Simi- 
larly, the digit value 8 would be represented 

20 by the pulse train at terminal 8 and the digit 
value 1 would be represented by the pulse 
train at terminal 1 comprising only 1 output 
pulse. Zero may be represented by the ten 
pulses appearing at terminal 10, while the 

25 11 and 12 pulse outputs may be used for 
control functions or for information trans- 
mission such as the identification of the 
calling telephone as a pay phone, and so 
forth. 

30 Finally, after the appearance of an output 
pulse on terminal 1, the very next clock 
pulse from' clock 16 will result in a "reset" 
signal on line 24 from driver starting unit 
14 to reset nranber generator 12 to a non- 

35 active state where no output pulses are 
appearing on any of the terminal 1 to 12. 
Thus (as will be shown later in more detail), 
if a "start" signal on Ime 22 is repetitively 
generated after each "reset" signal on line 

40 24, number generator 12 will repetitively and 
simultaneously produce the previously dis- 
cussed plurality of output pulse trains with 
each individual train representing one pos- 
sible value for the digit of a numiber. 

45 While number generator 12 is useful in 
providing a plurality of output pulse trains 
for representing all of the possible values 
for any given digit of a particular number, 
additional means must also be provided for 

50 determining which particular ordinal place 
of the transmitted predetermined number is 
to be transmitted at any given mstant m 
time. That is, there must be some priority 
means for determining the order of trans- 

55 mission of the pulse trains from number 
generator 12 such that the final series of 
pulse trains will respectively and sequentially 
represent the sequential digits of a particu- 
lar predetermined number and thus be 

60 capable of providmg the required meaning- 
ful output at a receiving terminal. This ap- 
paratus is shown in FIGURE 1 and is re- 
ferred to as a digit priority determining unit 
20, and is associated with counter 18 and 

65 driver starting unit 14 and, of course, driven 



by the same clook pulsese from clock 16 
that are also used to drive number generator 
12. 

In the exemplary emibodiment, the pre- 
determined number of interest will be des- 70 
cribed as having twelve ordinal places. Thus, 
counter 18 must have at least twelve dis- 
tinct states as, for instance, may be obtained 
by the use of at least four bistable stages 
in a binary digital counter. The counter 18 75 
shown in FIGURE 1 is, however, not uti- 
lized for counting all the clock pulses 
from clock 16. Rather, counter 18 
is effective for counting clock pulses 
and thus changing its state only when 80 
it receives a proper "enable" signal 
on line 26 from driver starting unit 
14. As shown m FIGURE 1, this "enable" 
signal is taken from the same line which 
provides the "reset" signal on line 24 to "5 
numiber generator 12. Thus, counter 18 is 
only "enabled" to count an additional clock 
pulse at the end of each complete cycle 
of number generator 12. 

Prority determining imit 20 comprises ^0 
logic circuitry connected to counter 18 for 
sensing the instantaneous state of counter 
18 and for producing a plurality of output 
sipals on lines indicated at 50 to sequen- 
tially represent each of the ordinal places 
of the predetermined number having a total 
of twelve ordinal places (including control 
and information digits in addition to the 
usual telephone number) in the illustrative 
embodiment. 100 

As will be more completely described 
below, when counter 18 completes a cycle 
of counting an "end cycle" signal on Ime 30 
is transmitted to the driver starting unit 14 
which works in a similar manner to the 105 
"end cycle" signal on Ime 32 (appearing on 
the next clook cycle after a pulse appears on 
the "1" terminal of number generator 12) 
from number generator 12 causing the coun- 
ter to advance (by placing an additional 110 
"enable" signal on line 26) to its first state 
representing the first ordinal place of the 
predetermined numiber. Subsequently, a 
fresh "start" signal on the line 22 is gene- 
rated to start the cycle of the number gene- 115 
rator 12 all over again. At the end of this 
cycle, an "end cycle" signal on line 32 
causes the driver starting unit 14 to produce 
another enable signal on the line 26 thereby 
causing the counter 18 to advance to its 120 
second state and subesequently resulting in 
another "start" sipal on Ime 22 to initiate 
a second complete cycle for number gene- 
rator 12. This automatic sequential and re- 
petitive action of the counter 18 and pulse 125 
num:ber generator 12 is continued until all 
of the twelve ordinal places of the pre- 
determined number (represented by sequen- 
tial signals on respective lines of a poap 
represented in FIGURE 1 by a single line 130 
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50) have been transmitted, at which time or other means to interrupt the telephone cir- 

the counter 18 rapidly advances through any cuit if the recording aparatus to be used at 

remammg unused states until the beginning the called equipment requires this. Actual 

counter state, corresponding to the first transmission of the output electrical pulses 

3 ordinal jplace or digit, is reached whereupon along the telephone circuit may also be 70 

anoth^ start" signal is generated on line utilized in order to transmit the desired in- 

22 to begin the whole process over again. formation to the called telephone site. 

So far. the apparatus as described re- Briefly, referring now to FIGURE 2, some 

petitively provides two groups of output of the waveforms shown therein have ahready 

10 pulse trams. One comes from the number been implicitly explained and will therefore 75 

generator 12 which repetitively and simul- be meaningful at this point. For instance 

taneously produces a plurality of output the clock pulses shown at the top of 

pulse trains with each train representing one FIGURE 2 represent the output from clock 

of the possible values of any given digit. The 16 while the signal represented by F/FS 

15 second comes from the priority determining represents a signal on Ime 44 requesting the 80 

unit 20 which produces another plurality transmission of information on a particular 

of output pulses on lines 50 which respec- one of the serviced telephone lines, 
tively and sequentially represent the ordinal The v/aveforms represented at Nl aM N2 



places of a predetenmned number. represent Wo of the signals on respectiye 

20 . To aitiliEe these two sets of pulse trains, lines of the group of lines 50 from priority 85 

mdmdual output means forming the said unit 20 wherein Nl is "on" for a length 

selection units and each comprising a start/ of time corresponding to twelve cycles of 

stop control unit 42 and an output unit 46, clock pulses. As son as Nl turns "off", a 

shown to the right of dotted line 10 in signal N2 appears on another of Imes 50 

25 FIGURE 1) are provided for each of the which follows the line carrying Nl in a 90 

telephone lines serviced by the common sequence corresponding to the desired trans- 

apparatus to the left of dotted line 10. Each mission sequence of digit values in the sys- 

of the output units 46 is permanently asso- tem. Of course, during the time Nl is "on" 

ciated, as by a line 47. with a particular number generator 12 goes through a com.-' 

30 predetermined calling number which for the plete cycle and the output appearing on 95 

moment may be considered as connected terminal 12 in FIGURE 1 is shown as INV12 

through a switching apparatus to a particu- in FIGURE 2 where 12 output pulses are 

lar called line. Each of the output means shown durmg the time Nl is "on" Other 

includes logic means for sequentially gating outputs are shown for terminals 11 and 1. 

35 a selection, preset in that oufpat means of Likewise, when N2 is "on" a similar com- 100 

particular pulse trains frona number gene- plete cycle of number generator 12 will occur 

rator 12 m response to the sequential signals and the first portion of that complete cycle 

on lines 50 from priority determining unit is shown at the extreme right in FIGURE 

20 to sequentially represent ordinal places or 2. Other waveforms shown in FIGURE 2 

40 digits of a number characterising that out- will be meaningful only after a discussion of 105 

put means and the number of the associated the detailed circuitry used in the exemplary 

calling telephone line. embodiment. 

A starting signal corresponding to "■busy" Referring now to FIGURE 3, the elec 

signal on the caUed line or an unanswered tronic pulse number generator 12 of 

45 called telephone may be introduced at 40 to FIGURE 1 is shown in more detail. In 110 

start/stop control unit 42 which in turn essence, the number generator comprises a 

causes a signal to appear on Ime 44 to a series of flip-flops (which term is intended 

corresponding output unit 46 thus permitting herein and in the appended claims to refer 

output unit 46 to respond to the repetitive only to bistable circuits) FF12, FFU 

50 and sequential signals always present at FFl and associated logical input gates 115 

lines 48 and 50 from number generator 12 which primarily involve logical combinations 

and priority determining unit 20. Thus, when of outputs from the various flip-flops. (In the 

enabled by a signal on Ime 44, a particular drawings, a dot in a gate symbol represents 

output unit 46 is caused to transmit groups an AND function and plus an OR func- 

55 of pulses sequentially representing the digits tion.) In addition, the number generator also 120 

of a particular predetermined number cor- includes a series of inverters INV12, INVll 

responding to the particular preset condition . . . BSTVl together with associated input 

of the output unit 46. logic circuitry which combines outputs from' 

As shown in FIGURE 1, a plurality of the various flip-flops with clock pulses CP 

60 output units and start/stop control units from clock 16. The generator output termi- 125 

are utilized ia a complete system with a nals 12 through 1 shown in FIGURE 1 

pair of such units being provided for each are shown here as the outputs of inverters 

serviced tdephone dicuit. INV12 through INVl respectively. 
Of course, the output pulses from the out A "reset" signal from line 24 is shown as 

65 put tmits 46 may be used to operate a relay connected to one input of each of the twelve 130 
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to FIGURE 2. The "start" signal on line 
22 corresponds to waveform INVB shown 
in FIGURE 2 as the third waveform from 
the top. The "reset" signal on line 24 cor- 
responds to MVA also shown in FIGURE 70 
2. It should be noted that the "start" signal 
on line 22 and the "reset" signal on line 
24 are related to one another in that each 
is the inverse of the other. 

A suitable driver starting unit 14 is shown 75 
in more detail in FIGURE 4. In essence, 
this unit comprises an inverter INVA and 
another inverter INVB together with input 
logic circuitry comprising "AND" gate 150 
together with "OR" gate 154. The "end 80 
cycle" signal on line 32 corresponding to 
the output from PFl is forms an input to 
"OR" gate 154 while the "end cycle" signals 
nexi sucuccuiuR mu-uvi, x*j.x .,..x„»e" on lines 30 corresponding to particular states 
20 "OR" gate such that on the occurrence of of counter 18 are first combined in "AND" 85 

, » , , , -r.^^, • .1 1<;n :« « nQi-ti^ilar mnnnpr tfiat will he. 



flip-flops FF12 to FFl to simultaneously 
reset all of the flip-flops to a particular one 
of their bistable statese. For instance reset 
line 24 may be connected to all of the "O" 

5 inputs of the various flip-flops to simul- 
taneously set all the flip-flop outputs to "O" 
in response to a "reset signal on line 24. 

As shown in FIGURE 3, the start signal 
on line 22 is connected to one of the inputs 

10 of FF12, for example the "1" input. Clock 
pulses CP are also introduced into each of 
the flip-flops and the actual transition from 
one stable state to the other occurs in 
response to these clock pulses as is well 

15 known in the art. Thus, after a start signal 
on line 22 is applied, the next clock pulse 
shifts flip-flop FF12 to a "1" output which 
is then transmitted to the input of the 
next succeeding flip-flop FFll 



the next clock pulse FFll is also shifted to 
the "1" state. 

Although the output of FF12 should re- 
tain its "on" or "1" output condition since 

25 the "start" signal on line 22 is maintained 
until a "reset" signal appears on line 24, 
to ensure against accidental resetting of 
FFll, the output from FFll is also ad- 
mitted through "OR" gate 100 to the input 

30 of FFll thereby providing a fiell-latchmg 
circuit to maintain FiFll with a "1 output 
until a "reset" signal is received on Ime 
24. 

The remaining flip-flops FFIO to FFl are 
35 similarly and sequentially linked through 
"OR" gates 101, 102. 103. 104. 105. 106, 
107 108, 109 and 110. The output from 
FFl also provides the "end cycle" signal on 
line 32 to the driver starting unit as pre- 
40 viously discussed. ^^^^ 
As shown in FIGURE 2, the output FF12 
comprises a series of output pulses, each 
output pulse ibeing equal in length to 12 
clock pulse cycles. Similarly, the output 
45 FFll corresponds to a series of pulses hav- 
ing a length equal to eleven clock pulses 



gate 150 in a particular manner that will be 
more apparent after the following discus- 
sion. 

Whenever an "end cycle" signal is pre- 
sent at the input 32 to "OR" gate 154, 90 
INVA is turned "on" while INVB is turned 
"off." Thus, the output from INVA on line 
26 may be used as a "reset" signal on line 
24 for number generator 12 (as previously 
discussed) while the output from INVB may 95 
be utilized for a "start" signal on line 22 
to pulse number generator 12 (as has also 
been previously discussed). The waveforms 
of INVB and INVA have already been dis- 
cussed with r«spect to FIGURE 2 and the 100 
operation of the driver starting unit should 
now be apparent to those skilled in the 
art. 

The counter 18 is shown in FIGURE 4 
as a typical binary digital counter compris- 105 
ing four in divid ual bistable flip-flop ele- 
ments FFA. FFB, FFC and FFD connected 
together m a counting circuit. Normally, the 
input clock pulses at 160 would cause the 
counter to advance by one additional distinct 110 
state, (throu^ each of its sixteen possible 



and FFl has a length corresponding to one stat^ in a repetitive fashion each time a 



complete clock pulse cycle. All of the output 
signals iFF12 to FFl terminate at a common 

50 point in time determined by a common 
"reset" signal on line 24. _ 
Each of these outputs FF12 to FFl is 
then combined in "AND" gates 116, 117, 
118, 119, 120, 121, 122, 123, 124, 125. 126 

55 and 127, respectively, with clock pulses CP. 
The output from these "AND" gates is 
presented to inverters INV12 to INVl res- 
pectively to provide the previously discussed 
pulse trains having 12, 11, 10. 9. 8. 7. 6, 5, 

60 4, 3, 2 and 1 output pulse trains, respec- 
tively, with coincident terminal 



clock pulse is received on line 160. How- 
ever. FFA is normally biased in such a 
way that the clook pulses are ineffective to 115 
cause flip-flop FFA to shift from one state 
to the other unless an "enable" signal on 
line 26 is present. As shown in FIGURE 
4, the enable signal on line 26 is actually 
the output from INVA in the driver start- 120 
ing unit 14 and thus the "enable" signal for 
the counter corresponds to the "reset" signal 
for number generator 12. 

Finally, the priority determining unit 20 
is also shown in FIGURE 4. In essence, the 125 
priority determming unit comprises 12 drive 



e^chk'thQ\tdm'^rji^ on terihinals 12 circuits (heremager called d^ive^). IJRW 

to 1 resnectively No. 1 to DRIV No. 12 whose outputs 

The output &omINV12.INVll andlNVl lespectivdy correspond to oul^te IJ 

65 have been previously disscussed with respect N, N« which represent the 12 ordinal 130 
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places or digits of a predetermined tele- 
phone number plus control and/or extra 
information digits in this exemplary em- 
bodiment. Each of the drivers has an input 
5 gate 170, 172, 174 .. . 192 which utilize 
as inputs, the outputs from flip-flops EFA, 
FFB, lEFC and EFD (or their inverted out- 
puts). 

Thus, the output from each of the 

10 "AND" gates 170 to 192 respectively cor- 
responds to a particular distinct state of 
counter 18. For instance, an output will 
appear from gate 170 only when all of the 
flip-flops in counter 18 are "off" (which ex- 

15 pression is used herein to mean that there is 
a signal on the output represented by a 
bar over the relevant output reference letter), 
corresponding to a particular distinct state 
of the counter and ttius drivmg DRIV No. 

20 1 and producing a signal at terminal Ni 
corresponding to the time for transmitting a 
first digit of the predetermined number. 

Suibsequently, the next distinct state of 
counter 18 is represented by an "on" con- 

25 dition of EFA and an "ofi" condition of 
the remaining flip-flops in counter 18. Thus, 
as shown in FIGURE 4, "AND" gate 172 
will have an output when the counter changes 
to this specific distinct state while none of 

30 the other "AND" gates have inputs corres- 
ponding to that same state. Thus, the out- 
put from gate 172 and from DRIV No. 2 
on terminal Na corresponds to the time for 
transmitting a second digit of the jpredeter- 

35 mined number. A similar analysis holds 
with respect to the remaining 10 "AND" 
gates 174, 176. 178 ... 192 and drivers 
shown in priority determining unit 20 in 
FIGURE 4. Since counter 18 has in fact 

40 16 distinct states, the exemplary embodiment 
could be used to transmit predetermined 
numbers up to 16 digits or ordinal places 
in length. However, as described below, only 
12 of the distinct states of counter 18 are 

45 actudly utilized in this exemplary embodi- 
ment for transmitting digits. Ttiis allows 
some economy in the number of inputs to 
gates 174 to 192. The remaining four unused 
counter states are effectively bypassed by 

50 holding the enable signal on line 26 "on" 
(and thus the "reset" signal on line 24 to 
number generator 12) for four consecutive 
clock cycles thus permitting the counter 18 
to quickly cycle through Sie four unused 

55 distinct states to ready the apparatus for 
another repetitive cycle. 

The means for insuring this quickened 
cycling of counter 18 through the unused 
counter states comprises "AND" gate ISO 

60 in driver starting unit 14. As shown in 
FIGURE 4, the unmverted output from 
EFC and that from FFD are fed over lines 
30 and combmed in "AND" gate 150. Thus, 
any counter state cor respon ding to an "on" 

65 condition of FFC and FFD will cause a con- 



tinuing "reset" and "enable" signal from 
unit 14. 

As shown in FIGURE 4, the input to 
"AND" gate 150 comprises the ouput from 
flip-flops FFC and FFD. The mechanism in- 70 
volved will be leadily apparent if one con- 
siders for a moment the sixteen successive 
states of counter 18, as follows. 

If the uninverted outputs A, B, C and D 
from flip-flops EFA to EFD respectively are 75 
represented by the usual numerals "0" and 
"1", and a startmg point where all the four 
flip-flops are in an "off" condition is as- 
sumed, the successive states of the counter 
stages are shown as follows with the corres- 80 
pondmg associated ordinal digit of the pre- 
determined number being indicated in paren- 
thesis: 0000(1); 1000(2); 0100(3); 1100(4); 
0010(5): 1010(6): 0110(7): 1H0(8); 0001(9): 
1001(10); 0101(11); 1101(12); 0011(none); 85 
1011(none); 0111(none); llll(none). The 
four counter states to be disregarded 0011, 
1011. 0111 and 1111 will be bypassed since 
the outputs from flip-flops FFC and FFD 
v?illbe combined in "AND" gate 150 to pro- 90 
vide an "end cycle" signal through "OR" 
gate 154 thus producing a "reset" and "en- 
able' signal at the output from ESTVA and 
thus causing the counter to step on succes- 
sive clock pulses past these four states, 95 
instead of stepping only once upon every 
cycle of generator 12. 

Suitable start /stop control units 42 and 
output units 46 shown in FIGURE 1 are 
shown in more detail at FIGURE 5. 100 
Throughout the following discussion, it 
should be kept in mind that the apparatus 
shown in FIGURE 5 is repeated for each 
of the telephone lines served by the appa- 
ratus of this embodiment. 105 

The start/stop control unit 42 comprises 
a bistable flip-flop FFS having non-inverted 

output S and an inverted output S. Norm- 
ally, flip-flop F!FS is biased insensitive to nO 
any input on line 200 coming from inverter 
INVE. However, this bias of the input 
against response or chang of state may be 
altered by a "start" input on line 202 origi- 
natmg from a called line associated with 115 
this particular start/stop unit. For instance, 
the "start" signal on line 202 may be gener- 
ated automatically in response to a busy 
signal coming from a called line or failure 
to answer a lingmg signal sent from the 120 
calling telephone site to the called telephone 
site. 

As previously discussed, the starting time 
point for the first ordmal place of the pre- 
deteitmined number corresponds to a state 125 
0000 of counter 18. In order to start the 
serial transmission of pulse trains corres- 
pondmg to the digits of predetermined num- 
ber at a proper startmg point, the output 
means 46 must be aaaibled or sensitized as 130 
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previously discussed by a signal on line 44 
from unit 42 at a proper point just prior 
to the starting of another complete cycle of 
the priority determining unit 20. 

5 As shown in the illustrative embodiment 
in FIGURE 5, this is conveniently accom- 
plished by combining the outputs of flip- 
flops FFA to FFD in "AND" gate 204 such 
that an output from "AND" gate 204 occurs 

10 sometime during the "dead time" in which 
counter 18 is being quickly cycled through 
the four unused counter states. As shown 
in FIGURE 5, this occurs for counter state 
1011 which is just two states removed from 

15 the beginning point of 0000. Accordingly, 
whenever a start signal from the called tele- 
phone line on line 202 is present, flip-flop 
FFS will be enabled to flip upon the next 
signal from line 200 which will occur the 
20 next time counter state 1011 occurs just 
prior to another complete cycle of priority 
determining unit 20. When this finally occurs, 
an output signal frona flip-flop FFS is trans- 
mitted along line 44 to a corresponding out- 
25 put unit 46. 

The output unit 46 is also connected to 
the number generator 12 by lines 48 and to 
the priority determining unit 20 by Imes 50. 
Unit 46 essentially comprises a plurality of 

30 "AND" gates 250. 252, 254 .. . to 274 (one 
for each of the twelve ordinal places or 
digits of the predetermined number) with 
the outputs from each of these "AND" 
gates being combined in "OR" gate 262 

35 before amplification by driver 264 for ulti- 
mate transmission at the output of driver 
264 on the called line for recording at the 
called telephone site. 
Thus, as shown in FIGURE 5, the output 

40 Ni from the priority determining unit is 
combined in "AND" gate 274 with an en- 
able signal S from start/stop control unit 
42 and a pulse train comprising twelve 
pulsese from the output of INV12 (corres- 

45 ponding to a digit value of 12 for the first 
ordinal place of a particular predetermined 
number) is output from driver 264 during 
the time interval for transmitting the first 
digit as indicated by N^. Corresponding 

50 analysis for each signal Ni to N^ shows 
that, for the example shown in FIGURE 
5, the value of the third ordinal place or 
digit equals 2; the value of the eighth 
ordinal place or digit equals 10 and the 

55 value of the ninth ordinal place equals 5. 
etc. Thus, as the counter now <qrcles from 
state 0000 consecutively through to state 
1101 the twelve digit values for the 12 
place predetermined number are sequen- 

60 tially transmitted over the called telephone 
line as a series of pulse trains, each train 
having a number of pulses representing a 
particular value for that particular ordinal 
place of the predetermined number. The 

€5 next time counter state 1011 occurs corres- 



ponding to an output from "AND" gate 
204. the output from inverter E on line 200 
will cause flip-flop FFS to turn "oif" thus 
inhibiting any further transmission from 
output unit 46 since the enabling signal S is 70 
no longer present at each of the "AND" 
gates 250. 252, 254 .. . 274. 

Thus, a complete cycle of operation in- 
volves receiving a "start' 'signal from the 
called line on line 202 at a particular start/ 75 
stop control unit 42 which in turn causes 
the transmission of an enabling signal S on 
line 44 the next time counter state 1011 is 
attained in counter 18. Subsequently, the 
corresponing output unit 46 is enabled to 80 
sequentially transmit groups of pulse trains 
corresponding to the digitel values of the 
ordinal places of a predetermined telephone 
number (preset in output unit 46 by a par- 
ticular connection of outputs from number °5 
generator 12 and priority determining unit 
20 in "AND" gates 250 to 274 and finally 
terminating the next time counter state 1011 
is sensed by "AND" gate 204. 

For each of the subscribers of a particular 5" 
telephone exchange, an individual output 
unit 46 is provided, and, for purposes of 
explanation, the above exemplary descrip- 
tion has been given assuming the additional 
presence of one flip-flop FFS for each of 95 
the subscribers. In reality, the functions of 
start/stop control unit 42 may be performed 
with only one flip-flop FFS for each first 
stage of a telephone exchange, thus saving 
a large number of circuhs as will be appa- 100 
rent to those skilled in the art. Such a driveii 
individual in the first stage of a telepihone 
exchange has a number of two leg input 
'AND" gates with a number of such gates 
depending upon the particular requirements 105 
of the telephone exchange under considera- 
tion as will be apparent to those skilled in 
the art. 

A typical detailed electrical circuit for 
use in the number generator of FIGURE 110 
3 is shown in FIGURE 6. The "AND" gate 
116 and "OR" gate 100 as well as inverter 
INV12 and flip-flops FF12 and FFll are 
shown in detail. The operation of these 
circuits is obvious to one skilled in the art 115 
and is shown only for purposes of illustra- 
tion and therefore will not be further dis- 
cussed. 

Similarly, the specific electrical circuitry 
shown in FIGURE 7 is a typical circuit 120 
which may be used in the driver starting 
unit 14 shown in FIGURE 4. "OR" gate 
154 and "AND" gate 150, as well as inverters 
INVA and JNVB are shown only for pur- 
poses of illustration. It will be readily ap- 125 
preciated by those sikilled in the art that 
there are many other circuits which could 
be just as easily used in the apparatus pre- 
viously described. 

In a similar manner, the specific elec- 130 
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trical circuitry shown in FIGURE 8 may be 
used in the priority determine unit 20 shown 
in FIGURE 4. Here, "AND" gates 170 and 
DRIV No. 1 are shown in detail. The 

5 operation of this circut will be readily ap- 
preciated 'by those skilled in the art and no 
detailed explanation is believed to be neces- 
sary. It will also be readily appreciated by 
those skilled in the art that other equivalent 

10 circuitry may be readily substituted for that 
shown in FIGURE 8. 

The specific circuitry shown in FIGURE 
9 may be used for an output unit 46 such as 
shown in FIGURE 5. As shown in FIGURE 

" 9, such an output unit may in fact com- 
prise a series of two legged gates such as 
gate 250 which drive an intermediate driver 
253 which is, in. turn, connected to one of a 
series of three legged gates such as 254, 

20 where the enabling signal S is thus effec- 
tively coni>ined with all the previous two 
legged gates prior to the intermediate driver. 
Alternatively, a plurality of all three legged 
"AND" gates could, of course, be used. The 

25 operation of the circuit of FIGURE 9 will 
be apparent to those skilled in the art and 
thus no further discussion is necessary. As 
shown in 'FIGURE 9, this paritcular output 
unit is preset to transmit tiie predeter- 

30 mined number (12)02137205109 representing 
a 12 digit number including a control digit 
(i.e., value 12), an area code (i.e., 021); an 
information code (i.e.. 3, indicating a pay 
phone) and a 7 digit phone nuniber (i.e. 

35 720-5109). 

Although only one embodiment of this 
invention has been specifically described in 
the foregoing description, it will be obvious 

^ to those skilled in the art that many modifl- 
cations of the disclosed apparatus are pos- 
sible while yet retaining all of the significant 
fujictions and hence operation of the over- 
all aparatus as described above. For in- 
stance, integrated circuits could easily be 

45 substituted for many of the- discrete ele- 
ment drouits shown in the illustrative em- 
bodiment. 
WHAT I CLAM IS:— 
1. Pulse train generating and selection 

50 apparatus suitable for use in a telecommuni- 
cation exchange system for passing data 
characteristic of a calling line to a selected 
called line, and including common pulse 
generator means for producmg a plurality 

55 of pulse trains, each train representing one 
possible item of said data, and further means 
uicluding a plurality of selection units, for 
association with respective calling lines, as- 
sociated with the generator means so that 

60 each unit when operated can automatically 
select a particular predetermined sequence 
of said pulse trains, which is characteristic 
of that unit in order thus to be said data 
characteristic of the respective calling line. 

65 2. Apparatus as claimed in claim 1, in 



which the pulse generator means are ar- 
ranged for repetitively and simultaneously 
producing said plurality of trains on respec- 
tive channels. 

3. Apparatus as claimed in claim 1 or 70 
2, in which said selection units are arranged 

to pass said sequences of pulse trains. 

4. Apparatus as claimed in any preced- 
ing claim, in which each said selection unit 
includes gate means for selecting and pass- 75 
ing its said characteristic sequence of pulse 
trains. 

5. Apparatus as claimed in any preced- 
ing claim, suitable to pass data additional to 
said sequences and under the control of 80'- 
said selection units. 

6. Apparatus as claimed in any preced- 
ing claim, in which there is equipment for 
selecting a calling lime to cause eventual con- 
nection of a said selection unit to a selected 85 
called line. 

7. Apparatus as claimed in any pre- 
ceding claim, suitable for use in a tele- 
phone exchange system. 

8. Apparatus as claimed in any preced- 90 
ing claim', adapted for said items to be 
digits and said characteristic data to be the 
directory number of the calling line. 

9. Apparatus as claimed in any preced- 
ing daim, in which each selection unit is 95 
connected to a respective telecommunication 
line. 

10. Apparatus as claimed in any pre- 
ceding claim, including a clock means for 
producing electrical clock pulses to drive lOO' 
said pulse generator means, and control 
ordinal timing of a said sequence. 

11. Apparatus as claimed in any pre- 
ceding claim, with a' clock pulse input where- 
in said pulse generator means comprises : 105 

a plurality of serially connected flip-flops 
(as hereiubefore defined) for sequentially 
flipping to a predetermined stable state and 
remaining thereat in response to sequential 
clock pulses from said clock pulse input, 110 

an "AND" gate, having at least two in- 
puts and an output, and being respectively 
associated with each of said flip-flops, 

one of said "AND" gate inputs being con- 
nected to at least one output of its respec- 115 
tively associated flip-flop for producing a 
gating input to the "AND" gate whenever 
its associated flip-flop is in said predeter- 
mined stable state, and 

the other of said "AND gate inputs being 120 
connected to said clock pulse input thereby 
providing a train of clock pulses at the 
"AND" gate output whenever said gating 
signal is present from its respectively asso- 
ciated flip-flop. 125 

12. Apparatus as claimed in claim 11, 
wherem: 

each of said flip-flops includes a first and 
a second input for causing the associated 
flip-flop output to take on a respectively 130" 
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coixesponding one of first and second stable 
states upon the <next clock pulse occur- 
rence, 

said first input of the first of said serially 
5 connected flip-flops ibeing connected to a 
start terminal for beginning a complete 
cycle of said sequential flipping, and 

an output of the last of said serially 
connected flip-flops being connected to an 
10 end cycle terminal for signalling the end of 
said complete cycle. 

13. Apparatus as claimed in claim 12, 
including a reset line commonly connected 
to all of said second inputs of said plurality 

15 of flip-flops for simultaneously resetting all 
of said fl^Hflops to said second stable state 
upon the next clock pulse occurrence. 

14. Apparatus as claimed in any pre- 
ceding claim, wherein said pulse generator 

20 means is arranged to produce one complete 
cycle of said pulse trains in response to a 
start signal and produce an end cycle signal 
upon the completion of said complete cycle, 
said apparatus further including a driver 
25 starting unit comprising: 

input means for receivmg said end cycle 
sipal, . ^ , 

first inverter means having an ouput sm 
having an input connected to said input 
30 means, , . ^ ^ 

second inverter means having an output 
and having an input connected to the output 
of said first inverter, 
the output from said first inverter bemg 
35 effective to provide a reset signal for re- 
setting said pulse generator to an mactive 
state characterized by the absence of output 
signal from said pulse generator, and 
the ou^ut from said second inverter 
40 being effective to provide said start signal 

15. Apparatus as claimed in any pre- 
ceduig claim, in which said further means 
include a common unit associated with said 
selection units for ordinally controlling the 

45 time of occurrence of said pulse trains in a 
said sequence. . 

16. Apparatus as claimed m claim 15, 
whereui said ordinal control unit has a 
clock pulse input and comprises : 

50 a digital counter having a plurality of 
binary stages for counting pulses input there- 
said counter being connected to said clodk 
pulse input of the unit but bemg normally 

55 inhibted from counting in response to clock 
pulses therefrom' unless an enabling signal 
is also present, and , 

a plurality of logic gates, each havmg an 
output and at least one mput connected to 

fiO at least one of said binary stages for graierat- 
ing, &x the ordinal thmng control. s«*iuen- 
tial onEnal place signals at outputs of said 
logic gates in correspondence with sM[uai- 
tial chimges in the contents of said digital 

65 oouoter. 



17. An apparatus as claimed in claim 
16, Including means for resetting said pulse 
generator means to a non-active state at 
the end of a complete cycle of said pulse 
trains and wherem said means is also effec- 70 
tive to simultaneously produce said enabling 
signal for said digital counter. 

18. Apparatus as claimed in any prec- 
ing claim, wherein each said selection unit 
comprises a starting unit arranged to enable 75 
the selection unit only for complete trans- 
mission cycles of said sequence appertam- 
ing thereto. 

19. Apparatus as claimed in any pre- 
cedmg claim, whereui each said selection 80 
unit comprises : 

a starting unit for producing an output 
request signal. 

a plurality of "AND" gates with inputs 
operatively connected to receive said ou^ut 85 
request signal, and to receive preset ones 
of said pulse trains from said pulse gene- 
rator means, to provide its said sequence 
of pulse trains, and 

"OR" gate means for effectively combin- 90 
ing tiie gated output from all of said "AND" 
gates onto a single output line. 

20. Apparatus as claimed in daim 19 
when appendant to claim 15, wherem said 
"AND" gates of the selection units have 95 
inputs operatively connected to receive pre- 
set ordinal place sipals generated by the 
ordinal control unit, and each said starting 
unit comprises: 

a flip-flop which normally does not change 100 
its state unless enabled by a start signal, 
and 

input means connected to said ordmal 
control unit for sensing the incipient be- 
ginning of a cycle of said ordinal place jqj 
signals, for causuig this flip-flop to chai^ge 
statK and produce said output request sig- 
nal if said start signal is present and for 
causing said flip-flop to change states and 
remove said output request signal at the hq 
next sensing of said incipient beginning. 

21. Pulse train generating and selection 
apaiatus substantially according to any em- 
bodiment hereinbefore described with refer- 
ence to flie accompanying drawings. 115 

22. A telecommunication exchange 
operatively incorporating apparatus as 
claimed in any prcccdmg claim. 

23. A telecommunication system includ- 
ing subscriber equipments and operatively 120 
incorporating apparatus as claimed in any 
one of clai ms 1 to 21. 
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